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(54) IMMUNOSUPPRESSANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an 
immunosuppressant hardly causing side effects, having a 
selective apoptosis activity, and useful for treatment of 
rejection symptom associated with transplantation, 
autoimmune disease, allergic disease or the like by using an 
active material selectively suppressing an activated T cell as 
an active ingredient 

SOLUTION: This immunosuppressant contains an active 
material such as flavonoids and chromones selectively 
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suppressing an activated T cell, represented by formula I [R is H or hydroxy-substituted phenyl; 
Rha is a-L-rhamnose residue; a dotted line represent the presence (absence) of a double bond] 
and exemplified by a compound of formula II as an active ingredient. Preferably, a plant extract of 
Smilax glabra Roxb, or the like, containing the flavonoids or the chromones of formula I is used as 
the active ingredient, and the daily dose of the active ingredient in the case of oral administration 
is 1-500 mg/person. 
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(l-c) 

[11*^ 1 2 1 11*^9 {ClaigcDS ( I ) T-^$JV5 

[8S*3S14] 11*^1 llClBftODS: (I -a) T?^ 
[00 0 1] 



[18*^9] ifeit (I) : 

[<kil 




lt*3!j 1 ^^^^ 1 8 <ov>-f n*>(!:lB«©^ffi«i»Jm 
[f»*^io] Mias; (I) "f", r-sstR^h^, 4- 

tVoi^->yx.=./l'm^ 3, 4-i?t Kn^->7x=/W 
^9|B«OifeS»*JSJo 

[|f*«l 1] MIB^ (I) KSSfctt 
^'B^-:/!!;;)?, (i-a) , (i-b). (i- 

c) *fcl4 (I-d) : 

1^1:2] 




(I-d) 

lO 0 0 2 J 
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[0 0 0 3] ■tO^S^KJc^SV'T, fp-bmi^^n^ 

ii^<o<Di-4--f CD 4 rmmt. iBflasffi±oTiteia^ 

i^JL-rJa5i1-.5 (Thp : ^/Uy<-Tmi&) . w<OTh 
fi. ^^^-kti-^-f h:^-<y(om±. 
[0 0 0 41 

y>'/<«i:<{cTiWiadSisgtJ5fc*ttrsi<K«; (i 

[0 0 0 51 iE«/5r^&ffijE£;«-c-$)o-ct. BSS^^ 
[0 0 0 61 $t»::ia¥> TWi'^-iKj9iJc*iJ:t5ffitt 

h2iMJiaiS±lcM^1-5 I L-4, I L-5^SEK)1^^' h 
[0 0 0 71 UfciSoT, iB^«l«i-^^tt*S. i 

[0008] c:ro<t5 ''.ci^eaT. T)iffliiSffittfta«(-*j 

[0 0 0 9] U-6»L*«se>, rHP><OjSffit, «e5l5*»t> 

[0 0 101 t:i^x. US.^Scm&ti±^mzisa7L 



mM-ti>(Dizm\ ieifiSJEJj^F^M^^ ^;i-*f€±si 

So 

[ 0 0 1 1 1 w©J: 5 fitt^kTiiffliaiStf iL>6<)*=S:SiJ 

[0 0 12] 

#« (3£jiL«^iiiMa) mL\ci:i,mL)inm 

^h\zru;v^-mB\^MLx. ^(Dmmtfiz 

[0 0 13] *^/J^5^JS^£rfi?*-t5'<<> 
[0 0 14] 

-ffi^iL-c. ?§tt{tL7tT*ffljiasra*^«j{waifiii-*f^ 
[0 0 15] :^^mKis\,^x. mmtvitrmmtit. 

[0 0 16] *|g|gHi. d^!!i»5ffitt{l:UfcT««-*fU 
X. S«W*T:i«h—>;^ TiWtegfl:<Dffli 

(0 0 171 Ufc*SoT, *:56W©SttftUfcTiWiaSr 

lfiSJS:;fl'tt (atJk»»lsa) Affile J; 5»1t^St1g± 

ib*5J;0=IIiS&^l6W» ; $ bier wwdf-^Slc^tt-S 
[0 0 181 ±m<Ot£i)^Xs **fH-JSii«fei-5^6S«lSJ 
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vft#tt»^^, «j®tt:ic»iis, ^m^mitm. ms. 

[0 0 19] TWi-^^-^StLTtt. 

[0 0 2 01 *?89^o^6S»»J5Wtt, :iH?)Wie^ffi 

[0 0 2 1 I rfl,?><Datt{b^^lfcT*ffl)lS&S*^6?j(cS] 

SJcS: ( I ) : 
[0 0 2 21 

[^t:3l 




(1-0) 

[0 0 2 71 *«ig*sjitt-f -S^SHSJ^JJCSSftS^S* 
5. 

[0 0 2 81 ^:<O^Jd>-Ct, (I - a) T?^$tl5J:^ 

$ f^tt^jSS^^k: J; •) Eta 5 < gfS/ift^ 



[0 0 2 3] (^tf. Ri*, TR^S^tfctt. l^fcli 
2l@c07KKS(cJ:i5g^$nfc7:=^/wS4r^U Rh 
ar±^ a-L-7Ay-;^SS«r^U. /SiJStt, "fi^ 

[0 0 2 4] Lfc^o-C. *l6?gcoJ:9*{i|:«)«;^sai 

•So 

[0 0 2 5] rtib^T^^'-cti. m^. mm^ (d ^t". 

:dW^U<. (I -a) -T?^^?tb 

^:x^^ywtry (smitilbin), (I-b)"C 
^$tb$r;^f'/Vlf>' (a s t i 1 b i n) . (I - 
c) -e^^nS^iV'vJr'/V'f^y (engeletin)^ 
itlt (I - d) r*^^H^^^7i5^ li7>rV(eucry 
ph i n) X^h^. St>»^LVMb-&t?Jl^ (I-d) 

10 0 2 6] 

[{b4] 




OH O 



(I-d) 

±12^ (I -a) 
[0 0 2 9] 

mourns. m^\t. mmmM®.^jt^mm'^^:^<Dm\i 
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[0 0 3 0] :^mmf)mmi-^^&mmnzisiii,^^^ 

(Sm ilax glabra Roxb.) d-^^tv 

5{k-&#)t?fe5o ±?5*<01SS (Rh i z oma 

smilacis Glabiae)li:, t^SSirB^lC 

[0 0 3 1] :i<D±m^^. mmfmuimm\cx*)mm 
U mmr^:it\zx<i). S; (I) x^^tii,7^^^y 
4 mtitit^ u=tym. xr)M:i^mat^ (i-a) 
xh^:^^f-ji^\^y. ^ (i-b) -efcSTJ^^f'/nf 
V. s: (i-c) -efc5:3ii^y7i'9'>-, ttbmc^ (i 
-d) •Cfe53iT?^y7^v^, *tv^n*p°B, i-om 

[0 0 3 2] ?idb\ :$:%B^<0^feS^}lSJ^lJ(-fco■rtt. r 

5. tans. ^kih<ommmii\!mw.<omm^m!^\.x^ 

[0 0 3 4] awtcggb-COffiifeiittSfcH^rcolS; 
2~5lHimSom®:|5]©tttti^f^Srm\ *^o, Mifeiflt 

[0 0 3 5] L•C^4ffl?r^Tofc^. }4ffi^i^$r®S 

i)^o^&k LXmm^th±:^^m(Oy7r^y-f K!S*fc 
[0 0 3 6] *ib\ *«!^ro^Ba»®J^}C-&*$*i5# 



tb-r. it^^-^^^mcX'o^^^hiti,<Dxh':>xh 

fctt ffia: =^r ^ © <*li<0 WC S> o T t) J; V ^ 

[0 0 3 7] ^^m<Dn6^Xhi. &,±(DXoKVX^ 

[0038] -f/ifc*,, ^^flcWtJili. ^6S^WKffFia|» 

I4r jK h — v::^ i 5 1> O-CS) 5 r i t^nm L-fc, 
[0 03 9] r roJiSSii«R{S;«rSie LfcffF^HSiW 

satcM-rs, ^ (I) ©p'^jKy'f K?i*^sitti'B*y 

JiT^iiKiBia<oi^#^«) ^m^mcmii^x\,'^h 
oxh'o. ^W£^&^Mi^m^^vx\>^:&zttimm 

[004 0] SPjfc. *:3g?^<;3S; (I) •e^$^^577 

lci!5^SWl-afPSII?r«e$*fc-7l>;^lc. ^ (I) 
ffF^®i»«a<DaiMR»lC iSALT (Ty^vrsyh 

[004 1] U±<OX 5 *36?^*sll«-rS^Sffl«iiiJ 

mx.ti. ^ (I) -c^$n577^/'i' K^*fci± 
fn^ym^^^^i^t \.x-^m-n>^&nMmii. m 

ttft UfcTi8Bflaic*t L^WI^lT h — SrSI» $ 

[0 0 4 2] Lfc*5o-c, ^m^<o^&m\mtt. Stt 
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[0 0 4 3] :i^^mtmm'r^. m^^it. * ( i ) -c.t^ 

[0 0 44] ^ (I) XTT^tfl^yy^^y-i K 

[0 0 4 5] ^fc^^Jli. ±M(OW:Bm<omc^ ;^7/^j}? 

[0 0 4 6] mm^^^4^mu^^^-\Z.^\.X 

£^mi^x^^mim. mm!^wm^'^^^-^xhx\^\ 
[0 0 4 7] ^^mm^m^'t^^^mmwz^i^n^^^ 

^^Xh^. m^\t^ (I) X7r^:^tl^yy:^-y^ YM 

^^m^(D^mcx^-m\ammx^tj:\^\ ^ 
it. mm. &^]Bimcxoxhmi'j:^tK - 
mmzmQ&^(Dm^\at. ^t^m^tLx. 5i«o. 

l-lOOOmg/B/fch. ijf*L<Hl'-500m 

SPSf^oii'g^jcijsttSS^fi^^iK)!/! 00-1/2 
Jt » L # 5 f i V > 5 * V >o 

[0 0 4 8] 

*5l?gi;i*5tt6f&«?PJ;5^ mmtTmm\cMLxmiR6^ 



^t^f&^ti.xt^i'^^mmmi^. ^(bKum^z. 

[0 0 4 9] mmm 1 : ±^^awtic)issi 
m^hiD^xm^b^^m (1 7oog) #^)fiyb±ft 
mw^ h^yy&x^&i.fzi^^. r7^^/v\f>^ti 

0. 2 7 So/o'&W^ixTV^StO-CfeofCo 

[0 0 5 0] iiife«?a2 : ±:K^«ttiife?se)Wc#a:7 7 
\c^^nhtifzt^mm^'^t>'txmmT\zSimLx. 5 

6 8 g coy ^ y -/i-fflttii^^#fco 
[0 0 5 1] :icoy ^y-zvatB^fe^i LOTkfptc^® 

1 L<?D^»^— r/WCT3lHlttWU jKV^TlL 

m^Wkmi^x. ^^m^-y'^i^tAm^t l-c2 3 g. joj: 

OtftKai^/V3i;^7^/l/ttttiifei: LT 8 0 g Sr#feo 
[0 0 5 2] g^K^^/Vaci;;^7^/wl4ttii^<^ 7 0 g Sr. $ 
^\ziy])^y/^^:^yJ^i^r2-^h^yy^— (iy]):^^ 
)V\ lOOOg) ic^L, ^xixii^^fVJ^-:^^ 
-g^jS (1 9 : 1*50:154 : 1. ^2L) "C^ttJ^-t-r. 
M^J-Airfrs 2. 5g. a5^B^U'r2 8gSr^tt-€ 

[0 0 5 3] iii:»A02 5 g«r. ^h\Z^/^) ^^)V^y 
M.^u^hi^yy^- (i/yi?^/^: 5 0 0 g) 
U :J^nt3j}N/Wi.-y i$'y-;^ii-g'?g (9 : l:^XX/ 

4 : 1. ^iL) xmm^'tx^mu m^A-itL 

X2. m^A-2t\^X7. 5g«r^n?it# 

[0 0 5 4] ia5)'A-202. 0 g^^e)|CfSi*::^'n'7 
h^77>r^ (^^A : Co smo s i 1 7 5C^^—0 
PN) tClttb. yiJ^y-v'V-TKig^lg (2 : 3joi:U^ 
3 : 2. #2 0 OmL) T'^W $ -^T 55^31 ^ (I - 
d) X^^tl^=ri^^Vy^:y^7 2mgmZo 

[0 0 5 5] ®5>B<02 8 gS:$e>J-SS«s:^^n-7 

hi/^:7>r— (;^;7A:Cosmos i 1 75 C^q—O 
PN) y iJ' y -/l^- tKjI^IK (3:7. 1:1 

i6xv^7 : 3<Dim) xmm^'tx^mu s: (i- 
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^ LT 1 1 . 5 g Sr#fCo 

^)V')3yJ>^^^^\^yy 4— 350 

g) ic:«U :J'nt3;^>;WA-p«i5?/-/Wl^?ge (9 : 
1, 5 0 0mL) -e^ta$^r5>@lL;rc^. »^^D-7 

hi/y^'^-r^^J^SlU ^ (I -a) -e^^ti^^^^^ 

;Hf>'Sr2. 6g. S (I-c) T^^^HS^iyy/v^ 



2mg#fCo 

[0 0 5 7] rixibo^m-cfc«9#feixfc:777K/-< K 

6 8 glc:*f1-5WS:^i:i?)Si:> 

[0 0 5 8] 
[^1] 





^ (l-a) 


(i-b) 


^ (l-c) 


(i-d) 


iDia (g) 


2. 6 


8. 2 


0.042 


0.072 


JDi^ (%) 


0.523 


1.650 


0,008 


0-071 



[0 0 5 9] b. «5t?tS (fettr^-^) 

v\ ^(0«ig«r?£gUfco *f*l{l:^«5"^fe^^ (I- 
[0 0 6 0] (i5^nP7jx/WA-;^>$'/-/W 

(9:1) m.^wL-^^^Bmf) 

Bj^ ' 179--181*C 

itmyt^: [a] i> -16 1. 4** (p«^>/-/K C 
= 0. 2) 

UV : ^max (Logf ) =2 1 7 nm 

(4. 3 9 4). 2 9 1 nm (4. 2 7 9) 
I R : vmax=3 5 0 0 (OH) . 1 6 2 0 (C = 

O) , 1 3 6 0, 1 1 6 0, 1 04 0, 9 7 0, 8 2 

0, 7 8 0 cm'^ 

HR-FAB-MS : m/2=4 5 1. 1 2 3 4 (ff^L 

ffi • C21H23O11 ; 4 5 1. 1 24 0) 
[0 0 6 ll^H-NMR (DMSO-dg) :0. 79(3H, 
d, J=6.0Hz, 2.37(1H, m, H-5'*), 3.04(1H, 

t, J=9.5Hz, H-4'*), 3.20(1H. dd, J=9.5&: 2.9Hz, H- 

3*').3.47(1H, brs, H-2'*), 4. 15(1H, d, J=2. GHz, H- 

3). 4.74(1H. s, H-r^), 5.43{1H, d, J=2. GHz, H-2), 
5.90(1H, brs, H-6), 5.92(1H, brs, H-8), 6.70(2H.b 

rs, H-4',6'), 6.81(1H, brs, H-2'), 11.63(1H, s, OH 

-5) 

[0 0 6 2] ^^C-NMR (DMSO-dg) :80.85(C 
-2). 74.38(C-3), 193.64(0-4), 164.75(0-5), 101.19 
(C-6), I67.77(C-7), 96.20(C-8), 163.30(0-9), 97.30 
(C-IG), 127. 38(0-1'), 115.00(0-2'), 145.86(0-3'), 1 
16.18(0-4'), 145.62(0-5'), 118.87(0-6'), 99.55(C- 
1"), 71.01(0-2"), 71.01(0-3"), 72.11(0-4"), 6 
9.84(0-5"), 18.11(0-6") 

[0 0 6 3] ^fc. ^ (I -a) Oik-g^^^g&lCjlSAn 



[0 0 6 4] ^Xf<r>^%'Sm^(r>vmz.^\i^x\t. ±IS 

[0 06 5] ^JStRI 3 : '^^T^mW^'^^f^O^m^ 

a. ^r&: 6-'8®6&<^BALB/c^-7^7:;^ {W&.^1 
hmam ; flcS2 2 ± 2 g) ^(^JKIfP^i9± 
(C, l%Ot:"i7 !;;lx:^n^>f KO:n^/-/u^?^o. 1 
ml Sr. 5 0fflB|-C2lHlM«LT. Stig^f^^frofCo 
2[HlioetJS^f^<O5 0^iC. jfiLjKSr-a5««tU;fc^. 
0. 2%(0}fi^])/u^uy^ h*^^(D:t})-'ZfmiOii 
1 ^-^i^^^ffWF^tcaML. J^^V^r6, 12, 18*5J: 

[0 0 6 6] U^Ltc!km\t. Ty^yr^/ hyi^:^ 
yz^.y-'^t (ALT) ^^nr y^/^y^i/mr ^ J Yy 
i/ysy^j--^ (AST) offittaSir^Lfco 

[0 0 6 7]-*. mmwihmz.^ii^%wm(om 

fei-^I^^LFA- 1 (lymphocyte f 
unction associated antige 
n-1) ^%mm:^'^^y^\C 

AM— 1 (intercellular adhesi 
on molecule-1) ^W^^ix.^t^^m'k L 
1t, ^m^. F ITomWr^^yy V I gGgtfrt??fe 
PBS-Cifejf LrSS2SL;rc^. FACScan 
(Becton Dickinson) idT. -^tv-iptl 

[0 0 6 8] ^fctd. jE^-^!?:^. *bWciffPPI#Sr?g: 

®Lfc0, 6, 12, 1 8i3<tt/2 4B$rfl^(7)-^»>;:^;5^ 

«r*fl&«L. ^0#Jgil±?tiflCiott6ALTO^«lC 

[0 0 6 9] ^%Wm^ (1X10^ cell /ml) 
WEJK{*Sifi (2mMc^L-://Vi^^:/. 10% 
(v/v) ^i&i^lh^. 1 00U/ml<O-<::^v'y ^-^S 
J;rj«l 0 0/i g/ml <Dy^ hl^y h-^^i^vSr-^^fr-fS 
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pa. 5% (v/v) <D-mtmm&=^r-^i>}rT-^. 

(4X10^ce 1 l/ml) $)5VM4«$WlffiBa 
(5X 1 0«c e 1 I /ml) ir-^tc, ^ejl^mH* 

[00 70] b . »m ; 

isi-t 5 L F A - 1 /j: e mz«fm«mm^isn 5 I 

CAM-l^mw^ibSrS^Wliia^U. ef-BrrffFIt^ 

[0 0 7 11 ^r®^*, fff^'^^moemmmcmmm 

usaBS-eo L F A - 1 <o%w.ttbmcsfmwmf&x(o 
I CAM- 1 (D^mt. 1 2^rBmi;ia±iitsr^u, ai 

[00 72] $ p,»j:STR»Bi)a©jgjeffl«¥6e)S!{i: t ur 

[ 0 0 7 3 1 ^© 2 : sfm%mm^(DSfmmmmcMt 

A L T ©aae©^ {ii«r«.i!i ufc. 
[0 0 7 4] ^(D^^. ALr<ommtt. w^jiRifflsa 

[0 0 7 5] U±<r>mM:ii^bmWii-?>t. f^'y/v^'n 

y /p^' n ^-f K^sfliat^icait Lit 1 2 ^p^mi- 

li, ffFI^IIKiWte-eoLFA-iro^m. *iJ:U«ffFIIS 
aisa-co I c AM- 1 <omm.t^Mck\!:.^ iJ , SSv^^&gK 

[0 0 7 6] iO^V^:fe-SSJS2)5^i:rv^5g;PlfT?l4, 
jk«4'®ALTgttd5ifiVNttSr^Lfcwi:*»?>. ifegS 
fSlc J; !9 J|fl$1l*s5l tig r $*LXV^5 r t 



^*Jt«L.fci:t»-. ±ffl'P<OALTfiH4:a5g::*cSr^L 
[0 0 7 7] -fTitJ*), f^' y/l'^n^'l' K(ci5g^ 

[0 0 7 8] IIJ6«!l4 : T;^f^/Hi'V*3j:T;5±S5^ftffl 

IIJ60!l3JClE«Ufc;&^jfe{c!pCT. 6~8®»WBAL 
B/c^-re7;:^ (tltt ; ft:fi2 2±2 g) *JJ;t/6~8 
a»©I CR^Ti^p^ (*H±;#:S2 2±2 g) Srffiffi 
U -tOffllSflS^Jffii:!, l%©f ^'y/^^'^9'(' Koai 

^/-/i^mmo. Iml^. 5 0P^R|-e2[Hl^^tr. 

[0 0 7 9] S18tfcJilfK^i:oV^T, )lfft{Cj;iJALT 

*5j;U!AST<D?Stt«:!BfJ^Ufc, iE^*3<};OtffTF^ 
«-^!>;^;i^p>2©|sgj||jsefet'J:t)¥glUfcffFiftiBa^, $ 

[0 080] $ bfi, ffF^^K«lia©-|fi5&. :®flM± 

mmi^^ LT v-s r t Lit, 

[0 0 8 1]t*»2. T3K h-'>;^ftKf«gfe 1 (SBiaJE 

mwmm^^m Lx'sitH^ms&m^mixf0mms& 
i:Pi^nstmi> tL. *o 5 X 1 0 g /m 1 

tmz, RPMI 1 6 4 0^*iBr«t'-e3 7*^ iRfK 
Hoechst 33342 (Molecular Probes, In 

c, USA) ife^iciua^Lfc, s^fiatLT, m 
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[0 0 8 2] MS^l^om.^\t. Hoechst 333 

ir^^Ayiim^^'^m&Lito -T^J^ioh. RPMI i 

'jymmmm (PBsmm) -ca^Lfco 2oom(Dm 
[0 0 8 31 b. Bmm^:^m\.fc'^^ 

[0 0 8 4] m^<oB^i!)^b'i:>mi>^^^j:xo\^. Mmm 
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a. K«l il^«tU-C-ri>;:^jrffFK??Sricfi$ 

"tito ^<D'pxr^^;i'\i'»s^u±m^mm<o i n 
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